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; his manual on drug testing was written to help 


readers better understand the technology of drug test- 
ing. It must be emphasized that my reason for writing 
this manual is to protect people from the criminal accu- 
sations, denial of employment, and even loss of employ- 
ment that have resulted from the inappropriate use of 
drug screening. As our society continues to wage a jus- 
tifiable war against drug usage, it has employed tech- 
nologies that have, in some cases, been misused. 
Although drug detection technologies have advanced 
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rapidly, these technological advances have outpaced the 
knowledge base of people who use drug testing as a 
legitimate tool. Because of this, abuses of the drug test- 
ing technology are on the increase. 

This manual was not written to aid those who plan 
to circumvent drug tests in order to continue using and 
abusing drugs. Rather, its purpose is to inform and pro- 
tect those who may be faced with the need to submit to 
drug testing by presenting factual information on the 
problems that can arise because of the many inadequa- 
cies in both the technology and the human beings 
tasked with employing it. 

I have also geared this book toward the human 
resource manager who is using drug testing on the job 
or as a pre-employment screen. Social workers and drug 
counselors will also find the information helpful in deal- 
ing with their clients. Finally, attorneys in the area of 
employment and criminal law will find it to be an excel- 
lent resource for evaluating the merits of drug testing 
and preparing clients for examination and cross-exami- 
nation. The federal government has mandated that cer- 
tain industries put into place a drug-free environment. 
In addition, the government has made drug testing a 
requirement among military personnel. These two fac- 
tors have led to a great increase in drug testing and sig- 
nificant leaps in the technology. 

Numerous employers have jumped on the drug test- 
ing bandwagon to make a good-faith effort to comply 
with the federal drug-free workplace mandate. However, 
in so doing, many have employed less than state-of-the- 


Preface 


art technologies. As a result, people have been wrong- 
fully branded as drug abusers because of the systemat- 
ic failure of the testing technology and limited under- 
standing of the subtleties of this complex technology. 

Numerous professional organizations have been 
formed with the goal of ensuring that drug testing tech- 
nology is not misused. However, because the technolo- 
gy is not totally understood as yet and contains so 
many variables, many abuses still do occur. The drug 
testing industry has become very lucrative indeed for 
many people; the problem is that those people vary 
greatly in their qualifications. 

I believe that this manual will provide the reader 
with an understanding of the drug testing system—the 
types of tests that are available and how the testing 
process works. Again, I want to reiterate that this man- 
ual was not put together to help the drug abuser beat 
the drug testing system. I feel so strongly about this that 
I included a list of organizations that are available to 
help people who may have problems with drugs to over- 
come their addiction. 

I also wish to state that this manual provides gener- 
al information only, as drug testing is a rapidly evolving 
area. I intend this not as a definitive list of what is cur- 
rently being used in drug testing, but rather as a primer 
to explain how drug testing in general works. Further 
information can be obtained by contacting Fact 
Consultants, Inc. Consultations are available on drug 
testing policies and specific test results, as well as in 
matters of litigation where the validity of drug testing 
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results and the provision of expert witnesses for deposi- 
tions and trial work are concerned. For further details 
on consulting services available, please direct your cor- 
respondence to the following address: 


Dr. John Mrozek 

Fact Consultants, Inc. 

955 E. Colorado Ave. 
Colorado Springs, CO 80903 


Chapter 1 
Types of Drug Tests 


ny bodily secretion can be tested for drugs; 
however, three secretions are tested most commonly in 
the United States: blood, hair, and urine. 

The first type of drug testing to be developed was 
that of serum, or blood, testing. Blood testing for certain 
drugs is still done in certain situations. The so-called 
“blood alcohol level” (BAC) is still considered the gold 
standard in checking for acute alcohol intoxication. 
Blood testing is done most frequently for alcohol. 
Because the use of alcohol is legal throughout the 
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United States, a test that merely reveals that an indi- 
vidual has consumed alcohol in the past is of no practi- 
cal value. The use of alcohol resulting in acute intoxica- 
tion could result in criminal charges such as driving 
under the influence of alcohol (DUI). For this reason, the 
serum alcohol test, which gives a direct measure of 
acute alcohol intoxication, has made the forensic testing 
of blood alcohol very important. Although blood testing 
is also available for many illicit and frequently abused 
drugs, it is rarely used because the drug in question is 
present in the bloodstream for such a short period of 
time that the “window of opportunity” for detecting drug 
use with this method is greatly limited. 

The second and probably the least understood type 
of drug testing is hair analysis. This is a relatively new 
area, and thus the literature on it is somewhat scant. 
The advantage of using hair in drug testing is that, 
unlike blood and urine. a hair follicle can retain drugs 
and their metabolites for not just days or weeks but lit- 
erally months or years. However, the risk of adulteration 
of hair through secondary exposure is extremely high, 
and this has made this method of drug testing highly 
controversial. Although hair analysis is probably the 
least commonly used drug test for people who are 
presently employed, many companies use it as a pre- 
employment screen to exclude those who have “used” 
illicit drugs in the past. The reason for this is that the 
termination of a current employee who tested positive 
for drug use through hair analysis would require exten- 
sive litigation. However, an employer can turn down a 
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job applicant who has a positive hair analysis without 
ever having to confront the applicant with the test's 
results or defend the test’s accuracy. The need for liti- 
gation and legislation in the area of pre-employment 
drug testing is urgent, but the amount of action actual- 
ly being taken is quite inadequate at present. 

The most common test for illicit drug use in the 
United States today is the urine drug screen. While uri- 
nalysis is often spoken of as if it is a single test, in actu- 
ality there are a number of different screening tests 
available in the United States that fall into this broad 
classification. These are the so-called immunoassay 
procedures, which include radioimmunoassay (RIA), 
enzyme immunoassay (EIA), fluorescence polarization 
immunoassay (FPIA), and particle immunoassay (KIMS). 
Although the immunoassay procedures differ somewhat 
in their makeup, they are all based on the use of an 
antibody to the so-called antigen of the drug in ques- 
tion, which causes the formation of an antigen-antibody 
complex through various methods that are unique to 
each test. After the complex is formed, the antigen-anti- 
body complex is measured. 

The problem with immunoassay testing is that the 
antibodies to the proteins that chemically combine with 
the drugs are not 100-percent specific to the drug being 
tested for. What this means is that you can test positive 
for a given antigen (drug) even though this drug may not 
be present in your system. This commonly occurs when 
a compound that is chemically similar to the drug being 
tested for is present in the urine. This is the so-called 
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false-positive test, and it is what accounts for many of 
the abuses of the drug testing system. Since it often 
shows positive results when the tested-for drug is not 
present, the immunoassay procedure can only be used 
legitimately as a screening test; it should be followed up 
with other confirmatory tests if results are positive. 

Unfortunately, many drug testing programs, partic- 
ularly those used in pre-employment screening, are so 
unsophisticated that they interpret any test that comes 
up positive on an immunoassay procedure as proof of 
illicit drug use. These incompetent programs do not fol- 
low with comfirmatory tests, which will be described 
below. This can and does lead to people being stigma- 
tized for having positive drug screens when in reality 
they have not used the drugs in question. It is also com- 
monly results in applicants being denied employment 
for reasons that are never fully explained. 

More sophisticated drug screening programs will fol- 
low up all positives found through the various 
immunoassay procedures with a comfirmatory test 
called gas chromatography and mass spectrometry. In 
this test, the sample that tested positive in the initial 
drug immunoassay screen is put through a special type 
of separation device known as a gas chromatograph to 
separate the particular drug from other chemicals that 
may be present in the urine. It is then run through a 
mass spectrometer, which will actually identify the drug 
that is present by a characteristic drug pattern. This is 
considered to be the gold standard for drug testing; 
however, there are problems, even with this complex 
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and expensive procedure. Many labs, particularly ones 
that are not closely regulated (which is common in 
many industries), run tests on the same gas chro- 
matography used for previous drug tests, the residue 
from which can lead to cross-contamination. This can 
again lead to false-positive results and false allegations 
that are backed by the veneer of “good science.” Also, 
mass spectrometry is not in itself 100-percent reliable 
and is subject to and can cause many false results. 

Again, the technology used as of this writing is not 
100-percent accurate in most cases. 

Now that you know what types of tests are available 
and how they work, you have a basis for understanding 
what will be covered in later chapters. This will include 
a discussion of sample collection procedures and how 
samples can be adulterated, skewing results. In addi- 
tion, we will examine the drugs most commonly tested 
for and show how individual tests can cause false posi- 
tives, which will result in complications for those who 
take the test. 


When Test Results Lie: 
Adulterated Samples 


hen samples are contaminated, either pur- 
posely or unintentionally, results can be skewed, making 
the drug test inaccurate. 

Sometimes these adulterations are caused by the 
donor of the urine sample, who is trying to “beat” the 
test. The types of tricks that have been used range from 
the extremely ingenious to the quite bazaar. Some are 
fairly straightforward in their approach, and others are 


quite sophisticated. 
One common method of adulteration involves the 
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subject's substituting someone else's “clean” urine sam- 
ple for his own. This was quite common before it became 
routine procedure to check temperatures on urine sam- 
ples. As a matter of fact, federal guidelines now require 
that urine samples be between 90 and 100 degrees 
Fahrenheit at the time they are collected. Even so, some 
individuals have succeeded in sneaking clean urine 
samples into collection centers and sticking them into 
various bodily cavities or depressions, most commonly 
the armpit, to bring them up to the proper temperature. 
This is why, in cases where this kind of activity is sus- 
pected, the person in charge of collecting the urine will 
insist on watching the subject give the sample. 

Another method of adulteration is to have a drug-free 
person actually give the urine sample. This involves the 
presentation of false identity documents, since most 
sophisticated urine testing programs require positive iden- 
tification in the form of a driver's license or other photo ID. 

A third tactic involves the integrity of the person in 
charge of collecting the urine. It is not unusual to hear of 
cases where bribery has succeeded. As regulation in the 
drug screening industry becomes more controlled, this 
form of adulteration will likely become less common. 

Another method of adulteration involves the use of 
so-called synthetic urine, created by rehydrating the 
powder form of a compound known as creatinine. 
Creatinine is a natural by-product of muscle tissue that 
is broken down, and it is found in all blood and urine 
samples. There was actually such a product available 
at one time called “freeze-dried human urine.” Again, 
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this still left the person being tested with the problem 
of getting the sample up to the right temperature. 

Moving on to the more sophisticated and more suc- 
cessful ways to falsify drug tests, individuals have 
implemented a variety of techniques to modify their own 
urine prior to their giving a sample. One involves adding 
water to the urine sample. This leaves the test subject 
two distinct problems: the temperature of the urine and 
its specific gravity, or concentration. Water's concentra- 
tion is roughly 1.0000. To be accepted as a reliable sam- 
ple, urine must have a specific gravity of 1.0003 or 
greater. However, if an individual gives a urine sample 
that has a specific gravity of less than this, it is not con- 
sidered an abnormal sample but merely an unreliable 
one. There are many legitimate reasons why someone 
might provide a sample that has a low specific gravity. 
Thus, when individuals are caught in a situation where 
they know that their urine will show the presence of 
illicit drugs, it is not unusual for them to try to super- 
hydrate the sample to avoid a positive result. An unreli- 
able test that merely needs to be repeated is a much 
better outcome for any test subject than an outright 
positive test for illicit drugs. After all, an unreliable test 
would give the person a second chance to give a urine 
sample, possibly after enough time has passed for the 
urine to be clear of any illicit drug. 

Along the same lines, probably the most common way 
of trying to circumvent a positive drug test is to drink 
massive amounts of fluid prior to giving a urine sample. 
By increasing the fluid intake sharply in the hours prior 
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to giving a drug test, a person can actually dilute the 
urine enough that the sample’s concentration will fall 
below the cutoff point, causing the results to be negative. 
Although this is may be considered a crude way of 
approaching the problem of detection, it avoids the need 
to raise the temperature of the urine and gives the per- 
son a second chance at providing a sample. The idea 
behind this is to avoid the small window of opportunity 
that exists for obtaining a positive test from someone 
who has been using illicit drugs. 

As addressed in Chapter 1, there are two phases to 
legitimate drug testing—immunoassay and gas chro- 
matography/mass spectrometry. The gas chromatogra- 
phy/mass spectrometry method is only used on positive 
samples. Thus, if a urine sample is diluted enough to 
produce a negative result on the immunoassay screening 
test, the gas chromatography/mass spectrometry 
method will not be used. One major drawback to this is 
the medical conditions (e.g., kidney problems, neurolog- 
ical complications, pulmonary edema, and even coma) 
associated with the type of superhydration that can 
occur result from drinking massive amounts of fluids. 

People have also used diuretics to dilute urine samples. 
However, this tactic does not always work, since certain labs 
also look for diuretics if the urine is very diluted. This has 
sometimes been circumvented by the use of certain herbal 
teas that have been shown to make the urine more dilute 
because of their natural diuretic properties. 

Another way of adulterating the urine to avoid a pos- 
itive test is to acidify the urine. This increases the elim- 
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ination of most drugs since most drugs are basic (i.e., 
alkaline), rather than acidic, compounds. However, this 
can backfire in cases where amphetamine and PCP, 
which are acidic, have been used. 

Another substance that has been used to adulter- 
ate the urine sample is table salt, or sodium chloride, 
which causes false negative results in certain types of 
screening procedures. It will also increase the specific 
gravity of the urine, which allows one to concomitant- 
ly superhydrate or add water directly to the urine sam- 
ple without decreasing the specific gravity below the 
magic 1.0003 level. The success of adulterating the 
sample with table salt, which is obviously done imme- 
diately after the urine sample is given, assumes that 
no one is supervising. 

In the same way, people have added bleach to urine 
samples to cause false negatives in less sophisticated 
screening tests for certain types of drugs. The same effect 
has been achieved by adding Drano, liquid soap, or sodi- 
um bicarbonate. The problem with these additives is that 
they can increase the urine’s pH. Since almost all drug 
screens now check the pH of the urine, such an increase 
will tip off the drug tester that the subject has submitted 
an adulterated urine sample, which in turn leads to the 
urine sample's being checked for other abnormal sub- 
stances. Obviously, none of the substances mentioned 
here occur normally in the urine. 

Probably the most interesting adulterant ever used is 
a product called Urinaid!, which interferes with the 
immunoassay and gas chromatography/mass spectrome- 
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try test for THC, the active ingredient in marijuana. This 
is actually available in the United States (unofficially— 
mostly via mail order or the Internet), and it is nothing 
more than glutaraldehyde. The product was originally 
marketed by the Byrd Laboratories, purportedly as a way 
to avoid the chances of certain other medicines causing 
false positive readings in drug tests, although the compa- 
ny has since taken it off the market. Urinaid! was such a 
threat to the urine testing industry that numerous 
sophisticated labs began checking for glutaraldehyde, and 
any sample containing it was considered to be adulterat- 
ed and prima facie evidence of illicit drug use. Although 
most labs conducting basic urine toxicology screens do 
not check for glutaraldehyde because of the added costs 
involved, some still do. The Urinaid! product is still out 
there on the black market, and glutaraldehyde can still be 
obtained from most chemical supply houses without any 
need for identification. 

Finally, it should be noted that the concern about 
other medicines causing false positives in drug tests is 
not unfounded: certain adulterations of the urine can 
occur unintentionally. The commonly used compounds 
that most often bring about false results on urine drug 
tests include over-the-counter preparations such as 
aspirin; prescription medicines such as Telectin, 
Clinoril, Postal, and Ponstin; and the antibiotics Cipro 
and Flagyl. All of these can greatly interfere with certain 
screening tests. 
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: _ Chanter 3° 
When Adulteration Is Suspected: 
Test Classification 


ou. may wonder about the consequences of 
attempting to use the adulteration methods described 
in Chapter 2 as strategies for avoiding a positive drug 
test. Basically, if adulteration is suspected, the lab’s 
medical review officer can place the urine screen into 
one of three categories created by the U.S. Department 
of Transportation, which sets drug testing standards 
for the entire industry. Category One is used for sam- 
ples that have a specific gravity or creatinine level that 
is lower than expected, as occurs when the urine is 
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diluted through the use of either diuretics or overhy- 
dration. However, it is possible for people who are not 
involved in adulteration schemes to give samples with 
a low specific gravity. For this reason, if no proof of 
adulteration is found, then the medical review officer 
usually requests that the test be reported as neither 
positive nor negative, thus generating no reasonable 
suspicion or cause to require the donor to submit 
another sample at that time. This so-called Category- 
One classification is left to the discretion of the medical 
review officer. Many companies will not retest urine 
samples put into Category One unless there are other 
reasons to suspect that adulteration has occurred. 
Also, since it takes anywhere from one or two days toa 
month to get the results of these tests back, an indi- 
vidual who has knowingly engaged in adulteration of 
the sample will likely be able to get rid of any drug 
residue in the urine and provide a clean sample by the 
time another one is requested. 

Category Two specimens are not suitable because 
an immunoassay test produced an unreliable result or 
the pH was out of range: however, the presence of an 
adulterant could not be substantiated. This usually 
means that adulteration is suspected but the lab is 
either unable or unwilling to actually look for the 
adulterating agent. In this case, another sample must 
be obtained. 

Obviously, the categorization process can be rather 
subjective, since a test that produces an unreliable 
result can also be placed in Category One. The distinc- 
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tion between Categories One and Two, which can be 
based upon nothing more than suspicion, is left solely to 
the medical review officer's discretion. 

The Category Three test result reveals the presence 
of a compound that is known to indicate intentional 
adulteration or is not a naturally occurring product in 
the urine. In this case the lab sends out the drug screen 
as positive because there is clear evidence that the urine 
has been adulterated. This classification requires the 
lab to do the follow-up test to determine the specific 
adulterants present, such as glutaraldehyde, which, as 
previously discussed, is known to interfere with mari- 
juana drug testing. In most cases, if such a compound 
is found it is considered prima facie evidence of inten- 
tional adulteration to avoid a positive test. 

In cases where false positive results may have been 
caused by medicines taken for legitimate reasons, cer- 
tain labs will run a gas chromatography/mass spec- 
trometry test to see if these substances are indeed pre- 
sent. On the other hand, some labs will simply allow the 
positive result to stand. Thus, the person who unwit- 
tingly obtained a false positive result on a drug test may 
never know it—and may never know, for instance, why 
he or she was turned down for employment. This is one 
of the biggest problems with drug testing, and it has yet 
to be resolved. 

In the next several chapters, I will go into some detail 
about various classes of drugs of abuse. 
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mphetamines, also known as uppers or speed, 
comprise a class of drug that is tested for routinely in 
almost every urine drug test or toxicology screen. This 
testing is mandated by certain federal programs in 
occupations where drug testing is used to achieve the 
goal of a drug-free environment. 

Amphetamine testing is a good example of why there 
is so much difficulty in the practical and ethical use of 
drug testing. Amphetamine and methamphetamine, 
which are common drugs of abuse, look no different in 
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a drug screen than some of their chemical cousins that 
are commonly found in medications widely prescribed 
or sold over the counter in the United States, including 
Dopamine, Fedron, Phenylpropanolamine, Preludin, 
Ionamin, Didrexpondimin, and even Vicks inhalers. 

In terms of testing properly for amphetamine and 
methamphetamine, the immunoassay is almost totally 
useless. Even the mass spectrometer does not differenti- 
ate between d- and 1-isomer forms, which have similar 
chemical makeup but are actually mirror images of each 
other. The d-form has a strong stimulant effect on the 
central nervous system andis.known for having a high 
abuse potential. The 1l-isomer has. primarily peripheral 
action. The d and 1 molecules can be separated in a high- 
ly complex procedure that most labs areNunwilling to do. 
The presence of the 1-form, which is present in Vicks for- 
mula, does not in itself rule out illegal use, since illegal- 


inhaler has predominantly 1l-amphetamine; 
there are traces of d-isomer present. For this pe if 
the l-amphetamine present is less than 20 percent of the 
total amount of amphetamine found, most laboratories 
quantitatively report that there is also indication that 
some source of d-isomer amphetamine other than an 
inhaler may have been ingested. Thus, the ixture of d- 
id 1-isomers of amphetamine is charaetéristic of illicit- 
ly produced amphetamine ethamphetamine. 
This already complicated problem, however, can be 
further complicated by the use of such diet pills as 
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Asenlix, Espell caps, and Presex, which are available in 
Mexico and some other countries. Often, people who 
have used amphetamines and expect to test positive will 
state prior to their drug screen that they have used 
Vicks inhalers\as well as diet pills and present proof of 
their having bought diet pills in Mexico. 

In general, a one-time single dose of either amphet- 
amine or methamphetamine produces a positive urine 
immunoassay test for 24 hours, assuming normal dos- 
ing and absorption and depending on the laboratory 
cutoff level, although even this may depend on the pH of 
the urine. Also, there is an additive effect. By this I 
mean that high-dose users (that is, people who take it 
on a chronic basis or at high doses) will continue to test 
positive for several weeks after they have stopped taking 
the drug. As mentioned earlier, acidification of the urine 
does not speed up the elimination process in the case of 
amphetamines, because they are acidic, rather than 
basic, compounds. 

Amphetamine also serves as a chemical precursor 
for the so-called “designer” drugs. (“Designer” may be 
somewhat of a misnomer, since their impurity on the 
street has resulted in a higher death rate than has been 
seen among amphetamine users in general.) Designer 
drugs came about because of a loophole in the Federal 
Controlled Substance Act (FCSA). The parent drug of 
most amphetamines, known as MDA, has been a Class 
I scheduled drug since 1970. (“Class I” means that there 
is no recognized legitimate purpose for this drug in the 
United States.) However, with a very slight change in the 
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chemistry, an analogue drug called Ecstasy (also known 
as NDMA) and two other drugs, NDDMA and NDEA, 
started appearing. Because of their new and slightly dif- 
ferent chemical makeup, they were not yet classified as 
illegal drugs. This loophole was closed with the passage 
of the Controlled Substance Analogue Enforcement Act 
of 1986. 

Although there are effective screening tests and 
gas chromatography/mass spectrometry tests for 
designer drugs, these are not routinely tested for in 
the United States. 
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he active ingredient of marijuana is THC. THC is 
also available in a “purer” or more concentrated form in 
both hashish and hashish oil. The variability in the 
strength of marijuana is directly related to the varying 
concentrations of THC in different marijuana plants. 
Marijuana is by far the most frequently abused 
illicitdrug in the United States. Although THC is avail- 
able by prescription in the United States as an anti- 
emetic and to treat the symptoms of glaucoma and 
wasting syndrome in AIDS, this medicinal use obvious- 
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ly represents a small percentage of the THC used in the 
United States. 

The Urinaid! product mentioned earlier is used 
expressly to prevent the detection of THC in the 
immunoassay screening and in the gas chromatogra- 
phy/mass spectrometry being used to detect marijuana 
use in the United States. 

Despite much street information to the contrary, a 
one-time user of marijuana who smokes a single mari- 
juana cigarette, or joint, will usually only produce a pos- 
itive urine screen for one to three days following that 
use. Certain factors can affect this, such as obesity, 
since THC can be stored in fat cells. But it is chronic pot 
smokers who have problems with such accumulation, 
which is why they only release THC over a long period of 
time. The chronic user can test positive for marijuana in 
immunoassay tests for literally months after the last use 
of a marijuana cigarette. Also, in people who lose weight 
suddenly after chronic ingestion or inhalation of mari- 
juana over a period of years, there can be a sudden 
release of THC into the bloodstream as fat is broken 
down or metabolized. 

The story that many marijuana users expound when 
confronted with a positive test for THC is that secondary 
smoke caused their test to come up positive. Although it 
is true that secondary smoke can cause urine specimens 
to test positive, the general consensus within the toxi- 
cology community is that a person who has received this 
much marijuana smoke passively would be well aware of 
the fact that he or she was being exposed to this illegal 
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drug. The other excuse that people who test positive for 
THC commonly use is that they unknowingly ingested 
the drug orally in brownies or other baked goods. Since 
the use of controlled substances is illegal only when one 
does it in a knowing and intentional manner, this is an 
excuse that holds some legal merit. 

The final issue that has clouded testing for THC in 
the past is also the purported justification for the use of 
Urinaid!: certai ti-inflammatory drugs th in 
ibuprofen have caused false positives in initial screening 
tests for marijuana. The problem of false positive 
immunoassay tests has been 1 eliminated in most cases 
However, if old supplies of this test that are still around 
are used they will still cause false positives. The use of 


anti-inflammatories should not cause a problem for the 
as _chromatography/mass spectrometry confirmation 


test that is used to confirm positive samples. 


ocaine is the drug that probably causes the 
least controversy in the area of drug testing technology 
because false positives for this drug rarely occur. _ 
Cocaine can be used in many forms; however, 
snorting and smoking the drug are the most common 
routes of ingestion. The powder form, which is snort- 
ed, tends to be associated with people in higher socioe- 
conomic groups, whereas the “rock” form called crack, 
which is smoked, is generally associated with lower 


socioeconomic groups. 
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The major metabolite of cocaine, metabenzlylecglin- 
ine, can be detected for two to three days after a single 
use. Chronic users achieve negative urine tests within 
about the same time frame as one-time users. 

Cocaine can be used in general medical practice, 
usually by otolaryngologists, or ears, nose, and throat 
physicians. It is also commonly used by physicians for 
repairing skin lacerations. There is ical anesthetic 
known as TEC, which ti epinephrine, 
and cocaine, that can_cause_a_positive urine test. 
However, most lacerations are not repaired by using TEC 
as a topical anesthetic, and anyone claiming to have had 
TEC used in a laceration repair should have this fact 
confirmed by the physician who administered it. 

There is a street myth thatLidocaine and Novocaine, 
two drugs used by dentists, can cause cross-reactivity 
with cocaine in testing. This is absolutely false. Thus, 
the individual who tries to explain a positive cocaine test 
by stating that he or she received it while being treated 
by a dentist is probably lying. There are very few den- 

__tists who would use-cocaine in the legitimate course of 
their practice. 

The introduction of crack raised the question of 
whether secondary smoke exposure can result in a pos- 
itive urine test. This was studied in the aftermath of 
cases where small children were found to have over- 
dosed on cocaine in crack houses. Definitive results of 
these studies showed that in adults who were secon- 
darily exposed to crack cocaine the level of the drug 
found in their urine was nearly 30 times lower than the 


cutoff level for a positive result on the immunoassay 
urine toxicology screen. For this reason, and because 
there aren't any legal drugs that show up as cocaine in 
tests, the immunoassay test for cocaine, confirmed by 
gas chromatography/mass spectrometry, is the one that 
has the lowest number of false positives. 
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piates, or their derivatives, provide the biggest 
challenge to urine drug testing. primarily because 
poppy seeds, a common ingredient in many foods in the 
United States, contain traces of both morphine and 
codeine and have caused numerous false positives. As a 
result, testing for the opiates has become more difficult. 

The three types of opiates tested for in most federal 
programs are_codeine, morphine, and heroin. There are 
numerous other synthetic and semisynthetic opiates 
available in the United States, including Percodan, 
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Hydrocodone, Darvon, Demerol, and Lomotil. Some, but 
not all, tests check for these as well. 

When a person tests positive on a urine immunoas- 
say for morphine, the challenge is to determine 
whether that person has indeed ingested an opiate 
product or has simply eaten poppy seeds, which con- 
tain small amounts of morphine. The appropriate 
action following a positive test for either morphine or 
codeine is to ask the subject whether there are any 
obvious explanations for the result. If the person is 
taking codeine per a doctor's prescription or has been 
eating poppy seeds, either one could explain the pres- 
ence of codeine in the urine: Since it was believed 
codeine was not present in poppy seeds, at one time 
the presence of codeine in a sample that tested positive 
for morphine was widely interpreted as proof that the 
positive result was not caused by ingestion of poppy 
seeds. This interpretation was not valid. It is now 
known that some codeine is produced in the break- 
oeypniosronepnests 

The appropriate action to be taken when a person 
has given a sample that tests positive for morphine is 
to see if he manifests any other symptoms of opiate 
use. Unfortunately, many testing programs allow the 
positive morphine immunoassay to stand as a positive 
drug result. This is particularly true in pre-employ- 
ment screens. Thus if somebody has eaten poppy 
seeds and comes up positive for morphine, he or she 
can be turned down for a job without ever having 
engaged in illegal activity. It should be noted that— 


even in the minimal screening that is done in certain 
federal programs for codeine, heroin, and morphine— 
both codeine and heroin are broken down into mor- 


phine. Heroin, however, leaves ix- 
monoacetylmorphine, also kno . Thus, 


the more sophisticated labs, confronted with a positive 
test for morphine, will then test for the 6-MAM to rule 


out heroin use, since there are no accepted medical 
uses for heroin under U.S. law. 

Darvon, the combination of propoxyphene and 
aspirin (its known as Darvocet when combined with 
acetaminophen) is a widely prescribed and commonly 
abused medication in the United States. Because it is a 
synthetic form of opiate narcotic, Darvon is not convert- 
ed into morphine. Thus, it is not picked up by the many 
toxicology drug screens that don't test for synthetic opi- 
ates. A separate in immunoassay is needed to determine 
whether Darvon is present. 

Methadone, a long-acting synthetic narcotic, is wide- 
ly used in the United States as a treatment for heroin 
addicts (and sometimes prescription drug addicts) 
undergoing rehabilitation. There is also a black market 
for it, because when an addict is unable to get a “fix” for 
whatever reason, methadone will temporarily stave off 
the unpleasant symptoms of withdrawal. There is no 
known acceptable reason for a person's having metha- 
done in his or her system, other than for the treatment 
of opiate addiction. Most labs test for methadone, which 
requires a separate immunoassay than that used for 
other opiates and confirmation by gas chromatogra- 
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phy/mass spectrometry procedures. 

Federal mandate has decreased the cutoff level for 
what is considered a positive urine test in the opiate cat- 
egory, which has resulted in an increasing number of 
false positives in testing for opiates. 

It should be noted that the time it takes for the body 
to metabolize a drug (sometimes referred to as “plasma 
half-life”) varies greatly among opiates, as each type of 
opiate has a different metabolism profile. The actual 
period of time during which the urine immunoassay will 
come up positive after ingestion of opiates will vary from 
lab to lab and from drug to drug. It is believed that an 
opiate urine test can be positive for as long as a week 
after ingestion. More specific information concerning 
the length of a positive drug test for any given opiate can 
be obtained by writing to Fact Consultants, Inc., at the 
address given in the Preface. 
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(PCP) 


hencyclidine, or PCP, is a much tested for and 
rarely used medicine in the general population. PCP isa 
derivative of Petamine, which is widely used as an anes- 
thetic by veterinarians. PCP can be eaten, smoked, 
snorted, or intravenously injected. Its half-life can range 
from 18 hours to three days. Because only about 10 per- 
cent of PCP is excreted in the urine as the parent com- 
pound, drug tests look for both PCP and its metabolites. 
Thus, a positive PCP report can be picked up in a urine 
test a week after the drug has been used. The use of 
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PCP, as I have said, is relatively rare in the drug world. 
In light of that, one might question the wisdom of test- 
ing for PCP in so many drug screens. The reasoning 
behind it is that some marijuana is laced with PCP. 
Testing for both THC and PCP will sometimes reveal 
drug use in even a one-time marijuana user whose THC 
test comes back negative because the PCP will come up 
positive. Unlike marijuana, PCP is an acidic compound; 
thus, acidification of the urine will not promote the 
process of eliminating PCP from the system as it will 
with a basic compound such as THC. This fact, which is 
rarely appreciated by drug abusers, has been the down- 
fall of more than a few occasional marijuana users. 
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arbiturates have been used therapeutically for 
more than 50 years, not only as sedatives and hyp- 
notics, but also as antispasmotics for preventing 
seizures and for withdrawal from alcohol. They have 
also been widely abused. 

In prescription form, barbiturates are marketed 
in the United States under numerous brand names, 
including Seconal and Phenobarbital, to name a cou- 
ple. They are also available in over-the-counter medi- 
cines such as Connagel, Primatine tablets, Broncho 
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tablets, and Broncho elixirs. The list of barbiturates 
used is too vast to mention. It should be noted that bar- 
biturates are generally categorized as short-, immedi- 
ate-, and long-acting. The long-acting variety can be 
detected for up to a week after their use in urine 
immunoassay drug screens. Intermediate-acting barbi- 
turates can be detected for two to three days after their 
use, and the short-acting ones are usually detectable 
for a day or less after use. 

The main concern of drug screening for barbiturates 
is that it is possible to receive a barbiturate in an over- 
the-counter medicine. (This again is common in the 
above-listed over-the-counter preparations, which are 
commonly used by asthmatics.) While all drug testing 
procedures require those being tested to list any pre- 
scription drugs they have taken recently, only some ask 
them to list over-the-counter drugs as well. 


SD (lysergic acid diethylamide) is a very potent 
neurochemical agent that functions as a serotonin ago- 
nist, meaning it acts like the neurotransmitter sero- 
tonin, which is involved in sleep, mood, memory, and 
other neurofunctions. LSD can cause hallucinations in 
the short term, and its use can also result in far-reach- 
ing side effects, including long-term damage to the 
brain. The recreational use of LSD was more common 
during the 1960s and ‘70s, but it is making a comeback 


in the late ‘90s. 
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There are immunoassay screens for LSD, as well as 
gas chromatography/mass spectrometry confirmatory 
tests. However, LSD is very rarely tested for unless it is 
actually suspected. Even the military does not check for 
this drug in its routine urine drug screens. For this rea- 
son, LSD use is usually not detected by employers or 
potential employers unless the individual being tested 
has hallucinatory problems or has shown evidence of 
having used this medication, in which case the employ- 
ers might be looking for it specifically. 


Chapter 11_ 
Benzodiazepines 


enzodiazepines are among the most commonly 
prescribed medicines in the United States. As tranquil- 
izers, their side effects are not much different from 
those of alcohol. They are not included in federal drug 
testing panels, although toxicology, workplace, and pre- 
employment drug screens test for them. There are more 
than 2,000 benzodiazepine compounds, and they run 
the gamut from the short-acting to the long-acting. 
Federal agencies do not normally check for benzodi- 
azepines, except if they receive a waiver from the 
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Department of Health and Human Services {or jore- 
employment examinations or when testing employees in 
safety-sensitive positions. However, all federal agencies 
will test for scheduled I and scheduled II drugs if rea- 
sonable cause for suspicion of drug use exists, and this 
can pick up the benzodiazepines Ambebarbitol, 
Pentobarbital, Sulfabarbitol, and Methaqualone, all of 
which are scheduled II drugs. 

Interestingly enough, there are limitations in identify- 
ing some of the drugs within the benzodiazepine class. 
Because they are very potent and short acting, both 
Xanax and Halcion may be missed on routine immunoas- 
say screens that require 300 nanograms per milliliter to 
be read as positive. The shortest acting, Xanax, causes a 
further problem for laboratories in that few have the gas 
chromatography/mass spectrometry method required to 
confirm a positive result for it. 

It should be noted that a number of Asian teas have 
been found to contain products that mimic the chemi- 
cal effects of benzodiazepine. The molecular structures 
of these products are different enough from benzodi- 
azepines to allow them to be marketed legally, yet sim- 
ilar enough that they can cause a false positive test for 
benzodiazepine. Various labs use various tests after ini- 
tial positive urine tests in an individual. If a lab is 
asked to retest, it will use a different immunoassay if 
the individual in question claims to have been taking 
Asian tea leaves. 


Chapter 1 
Drugs Used for 
Athietic Enhancement 


here drug testing has really proliferated—even 
more so than in screening for narcotic-type substances— 
is in testing for drugs that enhance athletic performance. 
A number of different drugs can fit into this category. 
For example, the so called beta-blockers, such as 
Atenolol or Tenormin, can be prescribed legitimately 
by a physician to steady tremors and ease stage fright. 
They are also used as antihypertensives, as well as in 
treating the symptoms of mitral valve prolapse and 
other cardiac conditions and certain forms of head- 


41 


The Drug Screen Manual 


ache. They have also been used to enhance perfor- 
mance in competitive sports where a steady hand is 
important, including archery, pistol and rifle shoot- 
ing, and biathlons. Their use is easily checked for in 
competitive athletes, including Olympic competitors. 

The next group includes the so-called anabolic 
steroids. Anabolic steroids can be prescribed legitimate- 
ly in small amounts to treat certain types of injuries and 
other medical conditions, but not for athletic enhance- 
ment. However, many athletes use anabolic steroids to 
bring about an increase in muscle mass. While they do 
stimulate muscle growth, they also have many horren- 
dous physical side effects and have been linked to vari- 
ous types of cancers. In addition, they often cause errat- 
ic behavior and emotional outbursts and can affect sex- 
ual function. The most common anabolic steroids 
include stanozol, testosterone, growth hormone, 
epitestosterone, nandrolone, and norethandrolone. 
There are many others too numerous to list. 

In discussing these types of hormones, one must 
distinguish between growth hormone as one group, 
testosterone/epitestosterone as a second group, and the 
others as a third group. Those in the third group are not 
naturally occurring compounds, and there is no legiti- 
mate reason for their being present in the urine. They 
are easily detected in urine screening, and a positive 
result is a prima facie evidence of their being used for 
the purpose of enhancing athletic performance. 

Testosterone and epitestosterone present an inter- 
esting problem for those involved in drug testing. 


Drugs Used for Athletic Enhancement 


Testosterone is a naturally occurring male hormone 
and is always present in the urine of both males and 
females. For that reason, a test revealing the presence 
of testosterone in the urine is, in itself, meaningless. 
However, within the last couple of years, a test has 
been done to determine the levels of epitestosterone in 
comparison to those of testosterone. While epitestos- 
terone is also a naturally occurring compound, if a 
disproportionately higher amount of epitestosterone is 
found than testosterone, then it is evidence that the 
athlete is administering testosterone artificially, and 
this results in a positive test. Some athletes have tried 
to avoid detection by using epitestosterone and testos- 
terone together, although the success of such efforts 
has been sketchy at best, because there are many 
variables involved in achieving exactly the right bal- 
ance. It should be noted that the use of both epites- 
tosterone and testosterone has been linked to many 
types of cancer. 

Growth hormone is an interesting medication, 
because its presence in the urine is normal. When 
growth hormone is administered artificially, it results 
in athletic enhancement indirectly by causing the body 
to produce other “natural” anabolic steroids. 
Obviously, only human growth hormone (HGH), as 
opposed to a growth hormone made by other mammals 
(which athletes have also been known to use), would be 
found naturally in the urine. The amount of human 
growth hormone present depends on the age of the per- 
son and increases at times when growth spurts occur 
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naturally, such as during puberty. Certain tumors, 
such as pituitary tumors, have also been known to 
secrete human growth hormone and testosterone. 

Growth hormone can act on other organs, causing 
increased production of both testosterone and epites- 
tosterone, along with a number of other hormones, 
identified and unidentified, that produce an increase in 
muscle mass. Although growth hormone has yet not 
been linked to cancer with as great a degree as some of 
the miscellaneous anabolic steroids and testosterone, 
some medical authorities believe that the overuse of 
growth hormones will result in the development of 
medical problems. 

Because of the difficulty in detecting it and the fact 
that it does indeed create these cascades of other hor- 
mones that are known to increase muscle mass and 
strength, growth hormone has become the drug of 
choice among many athletes. In most states, the med- 
ical boards that regulate doctors have made it unethi- 
cal to prescribe either a growth hormone or testos- 
terone or any of the other anabolic steroids to enhance 
athletic performance. However, HGH can be legitimate- 
ly prescribed in small quantities by physicians as part 
of the standard treatment for people with certain 
injuries involving the musculoskeletal system. 

Anyone who is expecting to undergo drug testing 
should stop using any of the anabolic steroids four to 
six weeks prior to scheduled drug testing because an 


increasing number of tests routinely check for anabolic 
steroid use. 


Drugs Used for Athletic Enhancement 


Growth hormone can be detected by certain sophis- 
ticated tests; however, the types of tests that are usual- 
ly done on nonprofessional athletes are unlikely to show 
human growth hormone. As I have explained, there is 
no legitimate reason for the presence of miscellaneous 
anabolic steroids in the urine of any athlete. 
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~ The Drug Abuser 


uch has been written concerning the ethical 
and legal issues surrounding drug use and testing. I 
have specifically avoided any pontificating in this 
regard. As stated up front, I wrote this book to reach 
those who need to understand the basics of drug testing 
and who, in general, do not have extensive backgrounds 
in toxicology, pharmacology, clinical pathology, bio- 
chemistry, or medicine. 

Having said that, I would be remiss if I did include at 
least a chapter on the individual who uses drugs on a 
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regular basis, despite being in a job where he or she is 
regularly subjected to drug testing, and yet manages to 
go for many years without getting caught. 

I am aware of one particular individual, a physician, 
who had a serious drug addiction. He was on probation 
with the medical board in the state he practiced in, and 
he was being monitored by experts in the area of sub- 
stance abuse. He was subjected to random drug testing. 
He was also admitted to local hospitals having seizures 
(a sign of drug use or drug withdrawal), and yet his tests 
were always negative. 

The physician in question was finally caught when 
he became high on a number of different drugs and sus- 
tained a broken hip, a traumatic injury that required 
emergency treatment. Stoned out of his mind, he was 
unable to use the “tricks” he had developed over the 
years to avoid detection. 

I relate this for a couple of reasons. First, as a cau- 
tionary tale: the physician in question wil! never practice 
medicine again. | also include it to give examples of some 
of the tricks that he used to avoid detection for years 
while using drugs and submitting to random drug test- 
ing. First of all, his urine was always diluted because he 
drank massive amounts of fluid. He liked acidic fluid: 
orange juice was his favorite. It diluted his urine, drop- 
ping the concentration of the illicit drugs. The acid 
helped to cause a quicker excretion of the drugs (which 
does not work for all drugs but did for the types of pre- 
scription drugs he was abusing). Finally, the vitamin C 
in the orange juice helped remove the drugs from his fat. 


Chapter 13 


This physician was a compulsive runner. This allowed 
fluid to leave his body more quickly, decreased body fat 
(which decreased the fat cells needed to accumulate 
drugs), and allowed him to drink more fluid. He also 
avoided anything that would cause fluid retention and 
used anything that would help with diuresis. He thus 
avoided salt, drank a lot of coffee, and avoided alcohol. 
Most substance abuse professionals will state unequivo- 
cally that a drug abuser is also likely to abuse alcohol. In 
general, this is true. But in people who manage to avoid 
detection for years, abstention from alcohol is common, 
because alcohol taxes the liver and kidneys and thus 
interferes with the elimination process. 

For people who are as sophisticated about their 
drug camouflaging efforts as this doctor, one can only 
wait for them to make a mistake and hope it does not 
end in tragedy. Many companies institute drug testing 
to intimidate potential employees who abuse drugs. 
There is no doubt that drug testing does scare off many 
potential problem employees. However, there is no 
defense against the individual described above. 
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aving examined drug testing from all angles, it 
seems appropriate to conclude with a discussion of 
what kind of due process is involved in most drug 
screening procedures. The federal government has 
become involved with its own agencies, particularly the 
Department of Transportation, and the military has set 
protocol with regard to how drug screening is to be 
done, all of which has resulted in some standardization 
and some protection of individuals. 

Unfortunately, this is dwarfed by the mass private 


u1 


The Drug Screen Manual 


sector use of the immunoassay method in pre-employ- 
ment drug screening tests, which are not followed up 
with gas chromatography/mass spectrometry testing. It 
is not unusual for prospective employees to be denied 
employment on the basis of a positive urine immunoas- 
say screen without appropriate follow-up. 

And that is precisely the reason this manual was 
written. I believe that individuals need to protect them- 
selves by knowing what can interfere with these tests 
and bring about inaccurate results. As testing becomes 
more sophisticated, one might expect that abuses would 
decrease. However, as the demand for drug testing 
increases and the cost of the follow-up confirmatory 
tests rises, more employers will elect to shortcut the 
process and thus not properly pursue the accurate and 
fair use of drug testing. 

On the other hand, the last chapter clearly points 
out that many who choose to abuse dangerous drugs 
and who hold positions involving public safety can and 
do circumvent the system. 

This book really just begins to touch on the whole 
complex issue of drug testing. In this ever-changing 
high-technological field, I anticipate that this manual 
will be updated frequently. Until then those who need 
more specific information about drug testing technolo- 
gies can contact Fact Consultants, Inc. at the address 
listed in the Preface. 


The National Clearinghouse for 
Alcohol and Drug Information 1-800-729-6686 


The National Council on Alcohol 
and Drug Dependence Hotline 1-800-NCACALL 


The National Institute on 


Drug Abuse Hotline 1-800-662-HELP 
Narcotics Anonymous 1-818-780-3951 
Alcoholics Anonymous 1-212-686-1100 
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Drug Testing: 20th Century Witch-Hunt? 


In recent years numerous employers, including all branches of the 
U.S. military, have jumped on the drug testing bandwagon in an effort to 
comply with the federal drug-free workplace mandate. In the resultant 
race to capture a share of the profits from the “war on drugs,” drug detec- 
tion technologies have advanced rapidly. Unfortunately, however, the tech- 
nology has outpaced the knowledge base of the Auman beings tasked with 
employing it. As a result, inaccurate test results are far from uncommon. 
Increasingly, people have been wrongfully branded as drug abusers and 
denied employment, insurance coverage, and other opportunities — often 
without ever knowing why! 

Dr. John Mrozek is no stranger to the shortcomings and pitfalls 
involved, and he wrote The Drug Screen Manual expressly to protect and 
inform those faced with the need to submit to drug testing. If you are con- 
cerned about taking a drug test, this book presents the unadulterated facts 
on the types of tests used, the various ways samples can be adulterated 
(both integtionally,and inadvertently) to produce false results, how incon- 

| Ufesult$ are categorized in the lab, each class of drug tested for 
“@nhancement drugs), and what factors can skew results 


Gg, nnocence is no guarantee; being informed is your 
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